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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high luminance 
emission of an optional additive color by an organic EL 
element or the like. 

SOLUTION: This optical resonator (resonance organic 
EL element) comprises an organic light emitting layer or 
the like provided between a total reflection mirror 101 
and a half mirror. The half mirror comprises at least a 
first half mirror layer 210 for selectively reflecting a first 
wavelength A,1 and a second half mirror layer 220 for 
selectively reflecting a second wavelength X2, and the 
first and second half mirror layers 210 and 220 are 
arranged apart different optical lengths from the total 
reflection mirror 101. A first resonance part is formed of 
the total reflection mirror 101 and the first half mirror 
layer 210, and a second resonance part is formed of the 
total reflection mirror 101 and the second half mirror 
layer 220. A basic wavelength light reinforced by each 
resonance part is added in color and emitted. 
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Japanese Patent Application Publication No. 2003-123987 

Relevance: The following description is disclosed in paragraphs marked by box on 
Page (2) and a paragraph [0034] on page (5). 

5 

BOX 

[Scope of Claim for Patent] 

[Claim 1] An optical resonator including at least a luminous layer between a 

total reflection mirror and a half mirror, characterized in the half mirror includes a first 

10 half mirror for selectively reflecting a first wavelength and a second half mirror for 
selectively reflecting a second wavelength that is different from the first wavelength, 
wherein the first and second half mirrors are respectively located different optical 
lengths away from the total reflection mirror, wherein the total reflection mirror and the 
first half mirror which are located a first optical length away from each other form a first 

15 resonant portion, wherein the total reflection mirror and the second half mirror which 
are located a second optical length away from each other form a second resonant 
portion, and wherein the first and second resonant portions respectively resonate 
different fundamental wavelengths. 

[Claim 2] An optical resonator according to claim 1, wherein light of resultant 

20 wavelength from the fundamental wavelengths that are resonated by the first and 
second resonant portions is emitted from the optical resonator. 
[Claim 3] An optical resonator including at least a luminous layer between a 
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total reflection mirror and a half mirror, characterized in that the total reflection mirror 
reflects a wave range including two or more of wavelengths Aj (i = 1, 2, ...k), wherein 
the half mirror includes a plurality of half mirror layers each of which selectively reflects 
light of a corresponding wavelength out of the wavelengths Aj, wherein, where "N" is a 
5 natural number and "O" and "9" respectively denote phase lags (the unit is radian) of 
rights reflected by the total reflection mirror and the plurality of half mirrors, the plurality 
of half mirror layers are respectively located so that optical lengths between the total 
reflection mirror and the plurality of half mirror layers satisfy "(2 n Nj — O — 9j) Aj / 4 
* " multiplied by 0.9 to 1.1, thereby providing a plurality of resonant portions, each 
10 reflecting the corresponding wavelength out of the wavelengths Aj (i = 1, 2, .., ) as a 
fundamental wavelength, with a result that light of a resultant wavelength therefrom is 
emitted from the optical resonator. 

[Claim 4] An optical resonator according to any one of claims 1 to 3, further 

comprising an organic electroluminescence element that includes the luminous layer 

15 containing an organic electroluminescence material, a transparent electrode that is 
formed between the luminous layer and the half mirror or that a part of the half serves 
as mirror, and a metal electrode that a transparent electrode formed between the 
luminous layer and the total reflection mirror or the total reflection mirror serves as. 
[Claim 5] An optical resonator according to any one of claims 1 to 3, further 

20 comprising an organic electroluminescence element that includes the luminous layer 
containing an organic electroluminescence material, a first transparent electrode that is 
formed between the luminous layer and the half mirror, and a second transparent 



electrode that is formed between the luminous layer and the total reflection mirror, 
wherein the total reflection mirror is located on a surface of the second transparent 
electrode on a non-luminous layer side and includes a metal layer having high 
reflectance or a dielectric multilayer mirror layer. 
5 [Claim 6] An optical resonator according to any one of claims 1 to 5, wherein 

each of the half mirror layers is formed by a dielectric multilayer film in which two or 
more of dielectrics of at least two types whose refractive indexes are different from 
each other are alternately laminated so that optical thickness thereof corresponds to "A 
/ 4" with respect to a target reflection wavelength A. 

10 [Claim 7] An optical resonator according to claim 6, wherein at least one of the 

dielectric multilayer films is formed by the transparent electrode or an organic layer. 
[Claim 8] An optical resonator according to any one of claims 1 to 6, wherein 

each of the half mirror layers is formed so that a single dielectric layer whose optical 
thickness satisfies "(2N - 1) A /4" multiplied by 0.9 to 1.1 with respect to a target 

15 reflection wavelength A has a refractive index that is larger or smaller than that of a 
layer or a substrate located above and below the dielectric layer, or ambient 
atmosphere (it is noted that "N" is a natural number). 

[Claim 9] An optical resonator according to any one of claims 1 to 6, wherein 

each of the half mirror layers is formed so that a single dielectric layer whose optical 
20 thickness satisfies "N A / 2" multiplied by 0.9 to 1.1 with respect to a target reflection 
wavelength A has a refractive index that is larger than that of one of a layer or a 
substrate located above and below the dielectric layer and ambient atmosphere and 
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smaller than that of the other (it is noted that "N" is a natural number). 
[Claim 10] An optical resonator according to any one of claims 8 and 9, wherein 
one of two electrodes for driving the luminous layer is a transparent electrode that 
serves as at least a part of the plurality of half mirror layers. 
5 [Claim 11] An optical resonator according to any one of claims 1 to 10, wherein 
the luminous layer is formed of a light-resonating type organic electroluminescence 
element containing an organic electroluminescence material, wherein it is set so that a 
first fundamental wavelength Ai for the first resonant portion ranges from 450nm to 
500nm and a second fundamental wavelength A 2 for the second resonant portion 
10 ranges from 550nm to 600nm, thereby emitting white light from the optical resonator. 

[0034] Furthermore, the number of resonant portions is not two and may be 
increased. For example, three or more of resonant portions having different desired 
fundamental wavelengths are similarly integrated, so that a spectrum having three or 

15 more of resonation peaks is obtained. For the entire light-resonating type organic EL 
element, colors including three or more of colors can be emitted. The number of 
resonant portions is achieved by providing a half mirror for selectively reflecting a target 
wavelength, which is located an optical length corresponding to an enhancement 
target wavelength away from a total reflection mirror 101. The half mirror layer can be 

20 located a desired optical length away from the total reflection mirror 101 by adding a 
filler layer 202 or adjusting the thickness thereof. 
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-5. A-7S5-I. ?4v-m. mmmmm, t&< 
nummmzfffl-t&zkizK&tK zcotz, mw&> 

m&SbljtfJEbtt&IMlLb* M.lzK&Vn'gbcD&X-'&fr 
fit 

[0041 ] ^<«WfiELlfTll SltUAl 

sits v-b \^xmm*m*z*hz b i*x% ht>K 
mmb Lxm^t>tix^hmnmmtziix'*< . 

t*s. z com^u. mmwmmcom&mizmi&kft- 

[0042] $<c>lc. n«. Kjffii: tSHflmfiiSrfflV^ 
( 1 ) Xli ( 2 ) Zffifz-fJi 5 fc^-T-S. £ b 

mx-hh. zovtzm^. b^ht>~-fi<vm&Mmiz 
s £ b x\ z comiRKm era * a eutt^^ 

( ) K« t fc3K^ft*c=flr J: o tcRff-f 4 £ fc 
[0043] 4fc. 

mm&mmzmixi>&\\ ztc. mm. mmbt&m 
titu 'j?%<bi>~ircr)9mi*. zommzm&z 
itxytz^mz®. k> in-rz b tfx-z zmmizm^mn 
mbLizmf£.i>&m^&x-*>&. znxoizxz 

m^±mmmmizj\-y^^-b Lxvy&m&mzitx 

[0 044] ^rtj. xmummizti^x . *isel^ 
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m-v>?&mmiz j: -> x $ ti& t <n izm t>tv? . *t 

[0045] JiLh^i: o %ftftfgB«1HE LlfWi. fl 
i(f. «K±fc**£1MMWtfc'J, Sfi&Hitcftjffift 

war. dfe^cojDfe^co^wjg^w^E L&i&a&fg 

< , WAtf*S«»fi£*fcl^fii: LTfflv^rHNISE LSI 
[00463 

[0047] [*T«»IMi iWW] 03(a) «u 
*«W«0«iW 1 Ctt&ftft&SME ( SfeU 
36) *)«B&«iJ£. 03(b) &V3 ( c ) t±. rt&tftj 

[0048] 1 fctS^Ttt. %%J| 1 1 4t=tt. 

ifcK (£#&«) {iWfeA L =4 70nm. ^feA 2 = 5 
8 0 nm(7)2-P^ig^L^. £R8t$7-l 0 llZA 1 

1 0Kj§hj§^i 05^1 
I TO. y <t 9-J12 0 2tCS i 0 2 . g2A-7 
$5-/12 2 OlcT i 0 2 £fflVtf:. 
[0049] A 1 WM. I TOM, T i 0 2 #ffitCi> 

^ 1 AlSffiliA 1 - I TO|ffl-C*tf>£JS*ii 5 5—^) 

«gpt±A i -t i o 1 ffixz<n*mm<±m%mx'2 a 2 

fcTK^Lfc. A-7 5 5-12 1 OT'J)^ ITOI, T 
V^^fcS:#Ji:tT. ITOJf{±36^J¥A,/4<7)A 1 

ass?Ritm®^-7 s 5-. t i o,u3te*i»P3 a 2 / 

[0 0 50] (R«fMI<Oi««) *ge»f*Lfc7 0 59 



Dz-X/ty ^^BtC-te -yhL, 3 0 OXXflDSiL*:. 3 
xlO" 6 Torr (lTorr^l33Pa) tX'MQ. 
Wf%&. A r - 3 0%0 2 OS-^^S:#ALT 3X1 
O-'To r rCO^ET'T i 0 2 fcS i 0 2 £ XK«y 
MLfc. T i o,Rtt, T i O 2 cojmtb?-y v h£ffl 
OitStj&Kl. 1 nm/m i nT'l 88. 3nm, Si 

Jg2. 7 nm/m i nT'5 5 3. 1 nmjgJKUt. 

[0051] zcom. -ywtaJLZtixii 

SXtyWAVA^^T i 0 2 /S i Ozti&tlZlROtt 
ft. ITOig«c(5wt%-Sn0 2 ) ^-y'-yhS: 

Ar + l%O2^^3Xl0- 5 Torr^ 
AU.«8M9nm/mint63. SnnKOJSS 

[00 5 2] iOfttc, JtKMlffl, ltWJ2ffli:L 

^7XSS±IC. Tio 2 tsio 2 M$r^«-r*c: 
f5r< . IStiE Lf^Hi t U<7) I TOli 1 
0 5#6 3. 8nra)Si (JtWJl ) ZtltlhVt, - 
f&mttWLE Lm^FX'UmZtlZ l 5 0nnKOK« 
Hi: L-T?) I TOUIfii 10 5 iiM&LLti. 

[0053] (3TttE L#ftf>*?J|tf>j8R ) HSfiCT 1 
\,Z&hT i 0 2 ( 188. 3 nm) /Si 0 2 (5 53. 

lnm)/ITO(63. 8nm) tfm&Mfrt>ZCOm 

izmii*ixtitf?xmm.t . it^j i t,zm i to < e 

3. 8nm) CO^fiK$^^^.S«{CML- fWIT 

[0054] mz. 5 X 1 0" 7 T o r r IXFCDM^X' 

X. My?aisT-> (CuPc ztt&sS; ( 1 ) ) £1 
5nm. hVy*-)\sT$.yc?>4mfo (TPTE : -fb^ 
5t (2) ) £4 7. 6nm. yh-^/'J^ (DV 

Q:flS«<3) ) £0. 3 5%H-rL?tt:u^-r 

r?V9VlS&m (PY-AD : tt&ft (4 ) ) ^IfeK 
JI£2 0nm. * J V J—lVTlV5.$kfa (Alq 3 :ft 
^ ( 5 ) ) £ 5 9 . 1 nm*)«TlSKUfc. #a<7)fi!t 
^U— 4 — 6 nm/m i nT'&o*:. fflV^t^ 

[ft 13 
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PY-AD (4) 



LiF^W7 0^yhA^3nm/min, Al 
1 0 nm/m i ncr>«M»3£J£T\ * 
ft-ffU 0. 5nmt 1 50 nmMLt. &f&(Of&M 
(±, 3X1 O-'Tor rl^TTifoJt. JfrPfERft. S 
jS#6 O'CJilTOSe^MS^ffl^T. XfVl/X^ft 

vrtaKMiflMkasBrctw l^. ^<o J: 3 &ig£ig 
[00563 \mm2<?m* kJ8&ff##i&s*fft-c±fB 

5 0nm£)ITOfl;8S£^j£U <Itf) I TO^^LhlC, 
my?ui/T-> itt&R ( 1 ) ) £1 5nm, hV7 
x-^r$y<04H* <flS£* (2) ) £4 5nrru ¥ 
\l-)V*J 'J V (it^ ( 3 ) ) £ 0 . 3 5%K-7L 
fctl/y-7^v^ii)H«|! (ft** (4 ) ) £20 
nrru 7^5^/'Jy-/Hg* (-ft^it (5) ) £40 
nnu Li F£ 0 . 5nm, A 1 £ 1 5 0 n mlifcftJl 

[00573 [ ttttfm ] ±a^co^T'f«3 Lttmm 



Alq3 (5) 

[ 0 0 5 8 3 04 tclBfcffilE® (0- ) WX^? 
£*rf. Jti^Jl tifc!K^I2W*^F<7)^i, Wfet® 

afrC*4. £*tfc*fLT. IHS«l<0*?r»i, 4 8 

5 nmi 5 6 9 n m<DZ.-ooM.9c^zi/^— T&tr— 

6 & &&$titx'h K> . -eoss jgti „ jt&w 1^2 

[00 593 3EfflT0D*3lflW«£H 5 iZ^rT. JtWJ 1 
*^<0fB3bWEiittri*it:SWsJ:<W»)ai$ 

izit^xnmmx'h%>. l*»u mmminm^xi.z. 
2m&>j&»&tmLx . jmijfaiz£')y)m*<fti 
jr o ai-r x o %mm ^mmx-h h <r>x . $B£»£f ij£«< 

081 iO^^'btCa^. 1 1 mA/cm2|g»B#<7)«ffi 
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mmm 1 -rut 1 2 . 5 c d/A . it<&#g 1 r 

It. 1 1. 4cd/mi. imm2Tli. 8. led/ 
AT'*) & . HSfeM 1 C0^(i . JtWJ 2 0M=?liZi£'<X 

[0060] B6£9tft0!l. 07fcJtS£fla|l<75;*.'<:? 
WKOftJgtfcfftt**^ *i*c$\ 07 lzijk-?£ d Kit 

«0»S£;6-(6|£ 0 ' t Ltz&f<r>ZZfrt><r)ftm . 

HSfcfll 1 IEM ( 0* ) <7){iST£D4 85nmi5 

6 9nmtf)e-?fcL <^^»^^««ft{ffl 

(cs^ h-fs. H2{c*30TiKHflL^J:o^ 

fegJ^SLtT'ti. 4 8 5 n m^WJife^'Wa^Wfel:: 
»tt U 5 6 9 n mc^fetffrfea^fSfe^tH- 
ft. *J*Lfcfe(i, Sfe<?)£2T-£>.S>. 

[0061] JtKfl«3<^«a!««EL»T*i. 

«. s i o 2 . t i o t 0ymmMymmztL* s i o 

ifc, TiO,flJRJiOffl*^iyfrSr3EI»0iiL/SfllJS 
T**. ftftWCIl *'5XSI±«:, [S i 0 2 (1 
07nm) . Ti 0 2 (65nm) ] X 3/S i 0 2 ( 1 
0nm)/ITO (142nm)/CuPC (lOn 
m) /TPTE ( 1 9 0 nm) /A 1 qtCDMQd£ 1 
%K-//Alq 3 (60nm)/LiF (0. 5n 
m)/Al ( 1 5 0 n m ) tfJgCfltJI $ iXtzmmX'fo 
* . , f&JfcS'^ H-rtm-c* * D M Q d ( SSX 
+Mt*±9 x ) Y-y) l±. THUS** ( 6 ) 




DMQd (6) 

[0062] liUbcT) X o lz*mm 1 T'J±*iSSS«IJtSr 



[ 0 0 6 3 ] H9fc. §&-?<OftSt^->£jjrr. §g*S 
T'c o s e-fttt^LX^h. ftMMl . 2ti. i: t>tc 
{Jtfc o s <9^k-S:UT^S. HJfc#J 1 com^x- 

a.immi, 2£*)i>ttmwMiz&&Lxt5*). * 
^jEmizmfomthz ztffttfr&&. cos eumtz 
&^mi'**-y Lxa o . ^»«<t)$ijis*^v^ 

[0064] 

«®*»EL*F-(c*jvvr« % 

* . ffiSlclft^ t7tS*aft^«tc J; 0^"C^ h . 

[0065]$ aaft«*j««$-«3s-r saust 
o . mt^t<n>^M<7>nmm^im\,zi&< &zt 
ttf°imx-h&. 

[0066] -HX\ «««iSSr^rrSftT. 

[iaisco©#^ui0J] 

dan *mi<omimmfc&&ftgffimimE l* 

[02 ] *^HJco5tftffiS^1SE L^^fegW^h. 

[03] SetftWl. Jtl«Mia^2(C«4*«EL* 
^co«fBSBfffl«jt$r*-f0T-J>S . 

[04] KStftMl. JtKffH3W^2Kffi**llEL* 
^O^TtBiEffltCfetti. E L^? h/WSr^-r0T'*> 
S. 

[053 HfifiMl. JtM0«l&tf2fctt**rl«EL* 
[06] Uttffl 1 t«I.WiE Llf<^E L^^? b 

iv^nmm^yn-tmx'hh . 

[07] J«S«lt:«4««EL*F<0ELX^h 

>ucr>Ammft&&^-tmx'fo& . 

[08] SgffeMl. Jt««l~3t:«4W«EL5ft? 

n^conmtm'&z^-tmx'fo h . 

[09] ^StCTl. Jt®04 12SHA-2 tc«4t«EL* 
^ osclt^ t ? - y ^^-f0T'S. a . 
[fi^-ot8Bj§] 

i o i ±mstt 5 7- : ha ) . 10 5 m 

*mwm ( i Ton : mm .110 *«a. 1 1 2 
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m^mmm. 1 1 4 maa. 1 1 6 lEiimmm. 
121 si»ift(s«i). 122 &2&im 



) , 202 y 4 y-m. 2 10 
.2 20 3*2;\-:7S7-*. 
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